Abstract-Nowadays, the short range infrared wireless communication has become the most popular technique in In building communication. This paper has been described the modeling of wireless infrared channel by using time domain approach. Impulse response is the most imperative and critical parameter in IR wireless channel modeling. The Non-directed, Non-LOS IR (Diffuse) link configuration is taken into account for the simulation study. Our major attention is to obtain the received signal strength by moving the receiver at different locations in the entire rectangular room and suggest the specific area giving the maximum strength of the received signal. In order to perform this task of receiver location variability, the simulation analysis is carried out with the help of the three dimensional (3-D) plot.
I. INTRODUCTION
The number of personal computers and personal digital assistants for indoor use are rapidly growing in offices, manufacturing floors, shopping areas and warehouses. In near future, one will find very often several such devices clustered within small indoor areas. This will result in the need for flexible interconnection through the distributed or centralized data communication systems. The traditional way to meet this requirement is to use wired physical connections. But, wired physical connections have some inherent problems, in setting up and in its expansion. Further, these need more space, time to setup, monetary investment in copper, maintenance etc. Wireless systems offer an attractive alternative. Both, radio frequency (RF) and infrared (IR) radiation are possible options in implementing wireless systems. Unfortunately, the RF can support only limited bandwidth because of restricted spectrum availability and interference; while this restriction does not apply to IR. Thus, optical wireless (IR) technology [1] wire line systems. Further, IR transmission does not interfere with existing RF systems and is not governed by Federal Communications Commission (FCC) regulations. The IR signal does not penetrate walls, thus providing a degree of privacy within the office area. In addition to privacy, this feature of IR systems makes it easier to build a cell-based network. For example, in an office building each room would be a cell and there would be no interference between the cells. Therefore, all units can be identical in a cellular architecture as compared to RF configuration in which the operating frequencies of neighboring cells have to be different. Due to the above reasons, optical wireless systems are becoming more popular in various operating environments, such as houses (consumer electronics), offices, medical facilities, manufacturing plants, and business establishments.
II. IN BUILDING INFRARED IR WIRELESS CHANNEL
When an infrared signal is incident on an ideal Lambertian reflector, it will radiate in all directions. An infrared wireless communication system exploits this property to send and receive data in an indoor environment. The features of a room, for example, walls, ceiling, and office materials, can be approximated as an ideal Lambertian reflector. The Nondirected optical wireless link (the most practical link) has been investigated and simulated in [2] , [3] . Normally, an optical wireless system adopts an intensity modulation and direct detection technique (IM/DD) because of its simple implementation. In an optical system, an optical emitter and a large-area photo detector are used as the transmitter and receiver, respectively. The output current y (t) generated by the photo detector can be written as
where  denotes convolution, R is the photo detector responsively (in A/W), and h (t) is the channel impulse ambient light, can be modeled as white Gaussian Noise, it cannot be negative and must satisfy eye safety regulations and is given by the relation as in [2] . optical system with a large square-law detector operates on a short wavelength which can mitigate the multipath fading. Since the room configuration does not change, the infrared wireless link with IM/DD could be considered as a linear time-invariant channel.
The ceiling-bounce model, as exposed in Fig. 1 , developed by Carruthers and Kahn and is given by the reference number as in [2] , is selected as the channel model in this paper since it is the most practical and represents the multipath dispersion of an indoor wireless infrared channel accurately. 
III. MULTIPLE PATH IMPULSE RESPONSE
In case of diffuse systems the transmitted signal gets reflected from many reflecting surfaces inside the room and finally reaches at the receiver. Hence it is necessary to estimate the impulse response for these multiple paths from IR transmitter reflecting surfaces and receiver. In our research, we have considered multiple bounce impulse response of infrared signal from transmitter to receiver. The algorithm for calculating a multiple bounce impulse response is explained in the next section and is followed by computer implementation by reference number as in [3] . The characterization of IR channel in indoor environment for various transceiver conditions is described by the reference number as in [4] . The experimental analysis of an impulse response for Nondirected IR wireless indoor channel is reported by the reference number as in [5] .
A. Location Variability Analysis of Nondirected IR Wireless Channel
For a given a transmitter T and receiver R in a room with reflectors, light from the transmitter can reach the receiver after any number of reflections. It can be expressed as an infinite sum: 
For the higher-order reflections ( 0 q  ) the impulse response can be calculated by recursion as given below [4] [5]. impulse response numerically and is described. The basic impulse response up to three reflections and the effect of the transmitter eight, different pattern modes on the received power is also reported by the reference number as in [6] .
2) Using the ceiling as a distributed light Source, computing the ( 1 q  ) bounce
The simulated code for the estimation of bounces q
B. Location Variability Analysis of Nondirected IR Wireless Channel
This is one of the new approaches to analyze the Nondirected IR wireless channel in indoor environment. Fig. 1 shows the transmitter (T) and the receiver (R) geometry inside the empty rectangular room to perform the location variability analysis of Nondirected IR wireless channel. The transmitter is pointed down while the receiver is pointed up The room dimension is 5 5 3 m m m   The transmitter is initially located at a height of 2.0m and further its height is varied from 2.0m to 3.0m. in steps of 0.5m (i. e. 2.0m, 2.5m, 2.75m and 3.0m.)The receiver is located at the desktop height of 1.0 from floor and is moved along both the length and width of the given room dimensions. Table I describes the details of simulation parameters for a given room scenario which are required to perform the Simulation of non directed infrared wireless channel in that room. The mean, standard deviation and variance is estimated for the analysis of receiver location variability and is listed in Table II . as given below.
C. Simulation Parameters

IV. SIMULATION RESULTS
The simulation results showing 3-D plots are shown below in Fig. 2 . Here we showed only three plots for Simplicity by considering the transmitter height near to the ceiling i.e. 2.75m. Table II describes From the three dimensional (3-D) plots as shown in figure  2 , and table 1,it is noticed that for the first order reflection 1, the mean received power varies from -62.69 to-65.06. Similarly, for the second order and third order reflection, the mean received power variation is from -64.99 to -66.29 and -65.09 to -66.37 respectively. The variation of standard deviation and variance is extremely small and hence ignored. From these plots it is observed that the non-directed IR wireless channel modeling with third order reflection provides the superior results. The position of the transmitter near the ceiling at 2.75m is the optimum value for the different radiation pattern modes
VI. CONCLUSION
From the simulation analysis performed above it is concluded that the maximum signal strength at the receiver is obtained if the transmitter is located at a height of 2.75 m. near the ceiling and the receiver is located at a height of 1 m, from the floor and at the room centre. Also from the 3-D plots it is further concluded that if the receiver is located in red color zone it provides the higher signal strength. While in blue zone it provides the considerably lower signal strength. Thus for the given fixed In-building scenario and the specific transmitter receiver geometry inside the room, we can suggest the area for the optimum location of the receiver for a particular room environment giving the maximum and meaningful signal strength.
